INTRODUCTION
A TYPE OF QUESTION frequently encountered in the analysis of income inequality concerns the extent to which inequality in the total population can be attributed to income differences between major population subgroups. For instance, we may be interested in the quantitative significance of income variations associated with age, sex, race, occupation, the level of education, and so on. 2 When considering these kinds of questions the advantages of decomposable inequality measures are often mentioned. The entropy formula popularized by Theil is the best known example. If y = (y, ... , y,,) is the income distribution vector for a population of n individuals, the Theil index can be written3 The total inequality T(y; n) can be expressed as the sum of a "within-group" inequality term and a "between-group" term, where the within-group contribution is itself a weighted sum of the sub-group inequality values. An inequality measure is said to be additively decomposable when it can be decomposed in this way. Inequality comparisons are invariably sensitive to the choice of inequality index used since alternative measures tend to emphasize inequality at different points in the distribution. Replacing one index by another will therefore almost always change the relative significance of the between-and within-group terms. If we accept the Theil measure because of its attractive decomposition property, then at the same time we have to accept the weights it attaches to transfers between various points in the distribution. These weights may or may not correspond to those we believe to be desirable in an index. If we wish to retain the decomposition property and yet allow for different perceptions of inequality, we are led to enquire about the range of indices which are decomposable. It is this question to which this paper is directed.
The inequality value for a population of n individuals with distribution y is denoted by I(y; n). The following assumptions are made. In Section 4 we demonstrate that all these indices satisfy the Pigou-Dalton principle of transfers and the following section investigates the circumstances under which the measures satisfy the "principle of population replication" (or population homogeneity). Section 6 identifies the subclass of measures which are mean independent (i.e., invariant to multiplication of the yi by a positive scalar). This is a one parameter family, where the parameter can be taken to reflect variations in the perception of inequality (or different degrees of "inequality aversion"). Finally, Section 7 contains some remarks on the use of additively decomposable measures when examining the contribution of differences between subgroups to overall inequality. If y1 -zJ > y, +zl, strict convexity of 4b() ensures that the numerator of (21) is negative. Since 6(,u, n) is positive, inequality decreases.
POPULATION HOMOGENEITY
Since I(y; n) is defined for different population sizes, we have been seeking a family of indices I(y; 2), I(y; 3) and so on. This would usually introduce the problem of specifying when an index defined over a population of k individuals was "the same type of index" as one defined for n individuals. Fortunately it has not been necessary to make such a decision, and the family of indices given in (15) are recognizable as being essentially the same for different population sizes, except for the variation of 6(Q, n) with n.
The family resemblance of I(y; n) for different population sizes can be established more clearly if we introduce the principle of population replication 
MEAN INDEPENDENCE
A further condition often imposed on inequality measures is the property of mean independence or income homogeneity. This is the requirement that the value of the index remains unchanged when the yi are all multiplied by the same positive scalar. Indices corresponding to positive even integers are also defined (and satisfy the principle of transfers) when some incomes are negative. 7 The additively separable form of (31) make the transfer properties of the indices particularly easy to investigate. If T(y,, y, A) When inequality measures are used to assess the contribution of one particular factor to total inequality, another problem arises in the different interpretations that can be placed on statements like 'X per cent of inequality is due to Y."9 Consider, for example, the question "How much inequality can be attributed to age variations in income." This may be interpreted as meaning: (i) How much less inequality would we observe if age variations were the only source of income differences; (ii) by how much would inequality fall if age-income differences were eliminated.
A considerable amount of confusion in the literature can be traced to such ambiguities of interpretation and to not recognizing that alternative interpretations will generally produce different results.10 Interpretation (i) suggests a comparison of total inequality with the amount which would arise if inequality was zero within each age group, but the difference in mean income between age groups remained the same. For the additively decomposable indices this would eliminate the total within group term and leave only the between group contribution B. Interpretation (ii) suggests a comparison of total inequality with the inequality value which would result if the mean incomes of the age groups were made identical, but inequality within each age group remained unchanged. This 9The potential ambiguities are discussed to some extent in Davies and Shorrocks [6] . "' For example, compare Nelson's [9] comments on the appropriate decomposition of the Gini coefficient with the analysis of Paglin [10] .
eliminates the between group term in the decomposition equation; but the reduction in inequality is not simply B because, in general, changing the age group means will also affect the decomposition coefficients and hence the total within group contribution. Only when these coefficients do not depend on the subgroup means will (i) and (ii) produce the same answer. Of the family of measures (31), one alone satisfies this requirement-the index Io, for which the corresponding decomposition coefficients are the population shares ng/n. For this reason, I, is the most satisfactory of the decomposable measures, allowing total inequality to be unambiguously split into the contribution due to differences between subgroups 
